One growth and two finishing trials were conducted with beef steers to compare lasalocid sodium and monensin sodium. Pure lasalocid, mycelia-cake lasalocid and monensin, each added individually to commercial protein supplement blocks at 880 mg/kg, depressed (P<.05) block intake so that approximately 100 mg of each additive were consumed daily by each animal. Daily gain, feed intake and feed efficiency for steers receiving blocks containing additives did not differ from the corresponding measures for steers receiving control blocks. No differences were observed in diet dry matter digestibility, as determined with acid-insoluble ash as an internal "marker. Both forms of lasalocid and monensin reduced (P<.05) the incidence and concentration of coccidia oocysts. By day 40, only one steer on each of the additivie treatments was shedding oocysts (4.2% of additive-supplemented animals), compared with 41.5% of the control steers. During trial 2, steers fed pure lasalocid gained faster and more efficiently (P<.05) than those fed the mycelia-cake lasalocid, monensin or control diets. The improvement in feed efficiency over the control value was 10.0, 3.4 and 4.0% with pure lasalocid, mycelia-cake lasalocid and monensin, respectively (P<.05). Steers fed mycelia-cake lasalocid had higher (P<.05) dressing percentages than those fed pure lasalocid or monensin. Dressing percentage was the only carcass measurement affected. In trial 3, lasalocid at 30 and 45 g/ton and monensin at 30 g/ton improved (P<.05) feed efficiency by 7.5, 11.0 and 8.2%, respectively. No significant differences in incidence or concentration of oocysts were observed between treatment groups in trial 3, probably because steers were in slatted floor pens.
Introduction
Lasalocid and monensin are polyether antibiotics that have been effective as anticoccidials in poultry diets. However, little information is available on the effectiveness of lasalocid and monensin in controlling subclinical coccidioses in cattle when fed at levels designed to improve feedlot performance. Bartley et al. (1979) showed that, like monensin, lasalocid decreased rumen acetate to propionate ratios. The addition of monensin to feedlot diets has been shown to improve feed efficiency by reducing feed intake without adversely affecting growth rate (Raun et al., 1976) . Less is known about the influence of lasalocid on performance of feedlot animals. Under many conditions, a system for delivering these additives other than a daily supplement would be advantageous. Protein supplement blocks would be a very flexible delivery system if an appropriate amount of additive were consumed daily.
The purpose of these trials were: (1) to determine the potential of protein supplement blocks as a delivery system for two forms of lasalocid and monensin, (2) to compare the feedlot performance of steers fed two forms and two levels of lasalocid with the performance of steers fed monensin and (3) to determine the effects of lasalocid and monensin on the incidence and concentrations of coccidia oocysts. Research Center, Clay Center, Nebraska, and randomly allotted to four treatment groups of 24 each. Each group consisted of four pens of six steers each. The four protein supplement block treatments were: (1) control (no additive), (2) pure lasalocid, (3) mycelia-cake lasalocid and (4) monensin. Mycelia-cake lasalocid is the crude preparation of lasalocid prior to isolation of the pure compound. The supplement blocks were 32% crude protein blocks from a commercial source that contained 880 mg/kg of the respective additives, 4.2% Ca, 4.2% P and 12.0% trace mineralized salt. The blocks were fed ad libiturn and were replaced when approximately 75% of the block had been consumed. A corn silage and soybean meal basal diet (table 1) formulated to contain 12% crude protein, .4% Ca and .3% P was fed ad libitum. No salt was included in the basal diet so that block consumption would be encouraged. The 120-day trial began on December 4, 1978 and ended o n April 3, 1979. Steers were weighed initially and at the end of the trial after a 16-hr shrink. Interim full weights were taken on day 40 and at 28-day intervals thereafter. Fecal grab samples were taken from each steer on days 1, 40 and 120 of the trial. The concentration of coccidia oocysts per gram was determined by the method of Ivens et aI. (1978) . Fecal samples collected on days 40 and 120 were then dried and ground through a 2-ram screen. A 5-g aliquot from each steer in each pen was combined to form a pen composite. Samples of individual dietary ingredients were taken 1, 2 and 3 days before the collection of fecal grab samples, and dried and ground.
Experimental Procedure

I Supported in part by
The feed eaten on these days should have contributed most of the undigested feed in the fecal sample. The 2 N HC1 acid-insoluble ash (AIA) technique of Van Keulen and Young (197 7) was used to determine AIA concentration in individual dietary ingredients and composite fecal samples. Apparent dry matter digestibility (DMD) was then estimated by the formula DMD = 100 [1-(feed AIA + fecal AIA)].
Trial 2. The 96 steers used in the previous trial were fed the same additives and gradually switched to a high concentrate diet (table 1). The additives were incorporated into the supplement to provide 30 g/ton of complete diet. Average initial weight of the steers was 371 kg, and the animals were weighed as described in trial 1. The diet was 68% high moisture corn, 15% corn silage and 7% alfalfa, with other ingredients (table 1) mixed together as a supplement and fed as 10% of the diet. The diet was formulated to contain 11.5% crude protein, .4% Ca and .35% P. Diets were fed ad libitum and daily feed intake recorded. Supplement samples were taken monthly and assayed for lasalocid (fluorometric method) and monensin (biological method) activity by Hoffman-LaRoche Labs, Nutley, New Jersey.
After 130 days, all cattle were fed the control diet for 2 days and then slaughtered. Hot carcass weights were obtained and dressing percentage calculated from shrunk weights obtained 2 days earlier. Carcass fat thickness was measured at the 12th rib interface threefourths the lateral length of the longissirnus muscle. All carcasses were given USDA quality grades. Trial 3. One hundred and ninety-two crossbred yearling steers with an average initial weight of 346 kg were randomly allotted to four treatment groups of 48 each. Each group consisted of three pens of 16 steers each. Weighing conditions were as described for trial 1. The four additive treatments were: (1) control, (2) lasalocid (30 g/ton), (3) lasalocid (45 g/ton) and (4) monensin (30 g/ton). Additives were incorporated into supplements that were fed as 10% of the diet. High moisture corn and corn silage composed 60 and 30% of the diet, respectively, on a dry matter basis (table  1) . Diets were formulated to contain 11.5% crude protein, .4% Ca and .3% P. Diets were fed ad libitum and daily feed intake recorded. Fecal grab samples were taken from each steer on days 1, 42 and 130 of the trial. Oocyst concentrations and diet digestibilities were determined as in trial 1. At the conclusion of the feeding period, all cattle were fed the control diet for 2 days and then slaughtered. Carcass data were collected as in trial 2.
Gain, feed intake and feed efficiency data from the three trials were analyzed by analysis of variance for a completely randomized design, with pen as the experimental unit (Steel and Torrie, 1960) . Individual steers served as the experimental unit for the analysis of the oocyst data, with each sampling period analyzed separately. Differences between treatments were determined by Least Significant Difference only if the F test was significant (Carmer and Swanson, 1973) . b'c'dMeans in the same row with different superscripts differ (P<.05).
dFat thickness measure over the 12th rib. e9 = Good+, 10 = Choice-and 11 = Choice.
Results and Discussion
There were no significant differences due to treatment in average daily gain, feed intake or feed efficiency in trial 1 (table 2) . However, the trend was toward improved gains and feed efficiencies with all three additive treatments. Daily block consumption was greater (P<.05) for steers fed control blocks than for steers receiving blocks containing additives. These data suggest that both forms of lasalocid and monensin are relatively unpalatable and that lower concentrations in the blocks or different block formulations are needed to increase additive intake. Low block intakes resulted in an average consumption of about 100 mg additive/head daily. This level of monensin intake improved gains by 6.3% and feed efficiency by 5.3%, which are equal to or greater than those observed by Gill et al. (1976) , Perry et al. (1979) and Byers (1980) , who fed between 150 and 3 O0 mg/head/day. Diet DMD was estimated by the 2N HC1 AIA method of Van Keulen and Young (1977) , who demonstrated that DMD calculated by this method were not different from coefficients determined by total collection. These workers also reported that no diurnal pattern in AIA excretion existed in sheep. Block et al. (1981) found a correlation of .95 between AIA and total collection digestibilities for cows fed alfalfa or orchardgrass ad libitum. No significant difference in DMD was observed between the four additive treatments (table 2). Poos et al. (1979) reported a significant decrease in DMD by steers fed a high fiber diet following a 10-day adaptation to monensin. Simpson (1978) reported decreased in vitro fiber digestion when rumen inoculum was obtained from animals not previously adapted to monensin. However, Dinius et al. (1976) observed no effect on in vivo DMD in steers fed a 90% orchardgrass hay diet plus monensin for 21 days. In the present trial, the first fecal samples were taken on day 40, and, thus, any adaptation effect on DMD was probably masked.
Both forms of lasalocid and monensin reduced (P<.05) the incidence and concentration of coccidia oocysts (table 3) . Initially, 68% of the steers were shedding coccidial oocysts, with an average concentration ranging from 495 to 1,104 oocysts/g feces for animals on the control and monensin treatments, respectively. However, there were no signs of clinical coccidiosis at any time. By day 40, only one steer on each additive treatment was shedding oocysts (4.2% of additive-supplemented steers), compared with 41.5% of control steers (P<.05). Oocyst concentration was also greater (P<.05) for control steers. At day 120, both incidence and concentration of oocysts were higher than on day 40, but, again, steers fed the additives had a lower incidence and concentration (P<.05). Kuhl et al. (1980) observed a similar decrease in incidence and concentration of oocysts among steers given 40 g lasalocid/ton of feed. Calhoun et al. (1979) reported that 5.5 mg monensin/kg of feed was an effective level of prevention of coccidiosis in feedlot lambs. Steers in trial 1 were consuming approximately 14 mg monensin/kg feed.
During trial 2, steers fed pure lasalocid gained more weight per day (P<.05) than those given the other treatments (table 2). Part of this gain response probably occurred because steers fed pure lasalocid had the highest feed astandard error of the mean.
b'CMeans in the same row with different superscripts differ (P<.05).
dFat thickness was measured over the 12th rib. e9 = Good+, 10 = Choice-and 11 = Choice.
intake. This higher rate of gain also resulted in an improvement (P<.05) in feed efficiency. Improvements in feed efficiency with pure lasalocid, mycelia-cake lasalocid and monensin, by comparison with the control value, were 10, 3.4 and 4%, respectively. Brethour (1979) reported that steers fed high concentrate diets plus 30 g lasalocid/ton of feed gained faster and more efficiently than steers fed either monensin at 30 g/ton or control diets. Improvements in gain and feed efficiency (P<.05) have also been observed among steers fed finishing diets plus 40 g lasalocid/ton of feed (Kuhl et al., 1980) .
Additive treatments did not affect carcass measurements, except dressing percentage, (table 4) . Steers fed mycelia-cake lasalocid had higher (P<.05) dressing percentages than those fed pure lasalocid or monensin. No explanation is available for this effect of mycelia-cake lasalocid.
When the data from trials 1 and 2 were combined, results indicated that additive treatments did not have a significant effect on steer performance. However, a trend toward improved gain and feed efficiency was observed with the three additive treatments. bstandard error of the mean.
During trial 3, lasalocid at 30 and 45 g/ton and monensin at 30 g/ton reduced (P<.05) feed intake. Feed efficiency was improved by 7.5, 11 and 8.2% with the three additive treatments, respectively (P<.05). There was no difference in performance between steers fed the two levels of lasalocid. Brown and Davidovich (1979) also reported similar improvements in feed efficiency for steers fed 30 and 45 g lasatocid/ton. Gains in trial 3 were improved 3, 5 and 4% by the two levels of lasalocid and by monensin, respectively, although they were not different (P>.05) from the control value. No explanation could be found for the difference between the two trials in the gain response of the steers fed 30 g pure lasalocid/ton. Apparent DMD ranged from 70.5% for the control diet to 72.6% for the diet containing 45 g lasalocid/ton of feed. These values were not different (P>.05). None of the carcass measurements was affected by additive treatment. The trend observed in trial 2 for the steers given pure lasalocid and monensin to have lower dressing percentages was not observed here. The percentage of the livers containing abscesses ranged from a low of 12.5 with the 30 g/ton lasalocid treatment to a high of 18.8% with the 45 g/ton lasalocid treatment, but these values were not significantly different.
Approximately 68% of the steers were shedding oocysts at the start of the trial, but the incidence decreased dramatically in all groups by day 42, and there were no significant differences between treatments (table 5). Steers were housed in slatted floor pens, so that opportunities for fecal contamination of feed or water were greatly reduced. By comparison, steers in the first trial were housed in pens with solid concrete floors, so that the opportunity for reinfestation was much greater. Despite housing conditions, a trend toward reduced incidence and concentration of oocysts was evident with the three additive treatments.
We conclude that: (1) more research is needed with supplement blocks to achieve desired lasalocid and monensin intakes, (2) both lasalocid and monensin are effective in controlling subclinical coccidiosis and (3) the performance responses to lasalocid are at least equal to the responses to monensin.
